Neuropsychopharmacology ( . Comparable lack of SSRI effects was recently reported in mice knockout for 5-HT 2B receptors only in serotonergic neurons (Htr2b 5-HTKO mice) in which dorsal raphe serotonin neurons displayed a reduced firing frequency, and a stronger hypothermic effect following 5-HT 1A -autoreceptor stimulation [4]. Cell autonomous effects were confirmed by the increased excitability of serotonergic neurons observed upon raphe-selective 5-HT 2B -receptor overexpression. Correlative findings have been described in humans, in which expression of 5-HT 2B receptors can be found in brain stem and a loss-of-function polymorphism of 5-HT 2B receptors has been associated with serotonin-dependent phenotypes, including increased impulsivity and suicidality [5].
Regulation of raphe serotonin neurons by serotonin 1A and 2B receptors Several lines of evidence implicate serotonin (5-hydroxytryptamine, 5-HT) in the etiology of mood disorders, including major depressive disorders. Serotonergic neurons have long been recognized as key contributors to the regulation of mood and anxiety as the main target of serotonin selective reuptake inhibitor (SSRI) antidepressants. The therapeutic effects of SSRIs are initially triggered by blockade of the serotonin transporter SERT increasing local extracellular serotonin. Serotonin neurotransmission is tightly regulated by autoreceptors (serotonin receptors expressed by serotonin neurons) known to act through negative feedback inhibition at the cell bodies (5-HT 1A receptors) of the raphe nuclei or at the axon terminals (5-HT 1B receptors). Beneficial SSRI effects rely on long-term adaptations that are, at least partially, ascribed to a selective desensitization of somatodendritic 5-HT 1A autoreceptors [1] . A positive regulation of serotonergic neurons by 5-HT 2B receptors has been detected in mice. Local agonist-stimulation of 5-HT 2B receptors in dorsal raphe nuclei increased extracellular serotonin suggesting a functional role of this receptor within serotonergic neurons [2] . Expression of 5-HT 2B receptors has been detected in subset of serotonergic neurons albeit at low levels [3] . Both acute and long-term behavioral and neurogenic effects of SSRIs are abolished in mice knockout for 5-HT 2B receptor gene, (Htr2b −/− ) or after exposure to selective 5-HT 2B -receptor antagonists. Conversely, chronic stimulation of 5-HT 2B receptors by selective agonists mimicked chronic SSRI actions on behavior and hippocampal neurogenesis, which were abolished in Htr2b −/− mice [3] . Comparable lack of SSRI effects was recently reported in mice knockout for 5-HT 2B receptors only in serotonergic neurons (Htr2b 5-HTKO mice) in which dorsal raphe serotonin neurons displayed a reduced firing frequency, and a stronger hypothermic effect following 5-HT 1A -autoreceptor stimulation [4] . Cell autonomous effects were confirmed by the increased excitability of serotonergic neurons observed upon raphe-selective 5-HT 2B -receptor overexpression. Correlative findings have been described in humans, in which expression of 5-HT 2B receptors can be found in brain stem and a loss-of-function polymorphism of 5-HT 2B receptors has been associated with serotonin-dependent phenotypes, including increased impulsivity and suicidality [5] .
Serotonin released within raphe nuclei is known to induce feedback inhibition of serotonergic neuron firing activity by stimulating dendritic 5-HT 1A negative autoreceptors. Unlike soma and terminals, the dendritic serotonin release is independent of action potentials, relies on L-type Ca2+ channels, can be induced by NMDA, and displays distinct sensitivity to the SSRI antidepressants [6] . Dendritic serotonin release, and hence 5-HT 1A receptormediated autoinhibition, is thus engaged by excitatory glutamatergic inputs to the dorsal raphe, via locally triggered calcium influx, rather than by neuronal firing. The unique control of dendritic serotonin release has important implications for the antidepressant action of SSRIs. The lack of 5-HT 2B receptor in serotonergic neurons is associated with a higher 5-HT 1A -autoreceptor reactivity and thus a lower activity of these neurons [4] . The excess of inhibitory control exerted by 5-HT 1A receptors in Htr2b 5-HTKO mice may thus explain the lack of response to chronic SSRI in these mice.
The serotonergic tone of raphe neurons and thus the SSRI therapeutic effects likely results from the opposite control exerted by 5-HT 1A and 5-HT 2B receptors via a mechanism that remains to be described.
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This work has been supported by funds from the Centre National de la Recherche Scientifique, the Institut National de la Santé et de la Recherche Médicale, the Sorbonne Universités, and by grants from the Fondation pour la Recherche sur le Cerveau, the Fondation de France, the Région Ile-de-France, the Fondation pour la [1] . Newer studies focus on "closed-loop" approaches, where DBS settings are adjusted based on an objective, brain-based readout. Those studies divide roughly into "anatomical" approaches based on targeting stimulation to specific white matter (WM) bundles and "physiologic" approaches that focus on changing pathologic signatures in brain electrical activity. We argue that success in psychiatric applications may require a synthesis of both approaches: individualized anatomically guided electrode placement coupled with biomarker-responsive targeting of network dynamics. The anatomical approach optimizes clinical response by tailoring electrode placement relative to individual brain anatomy. In subcallosal cingulate (SCC) DBS for depression, an open-label study prospectively targeted the intersection of four different tracts in peri-SCC WM using individualized probabilistic tractography. Out of 11, 9 patients responded, a substantial improvement over the same group's prior results [2] . The same approach is now being expanded beyond SCC WM to optimize DBS placement in the ventral striatum/ventral capsule and medial forebrain bundle [1] .
In comparison, the physiology-based closed-loop DBS approach is making strides in neurological disorders. Clinical outcomes improve in Parkinson disease when DBS is targeted to suppress specific cortical electrical oscillations or is locked to the phase of those oscillations [3] . A similar oscillatory feature was successfully used as a control signal in responsive DBS for Tourette syndrome [4] . Closed-loop DBS-like stimulation has also enhanced human memory. Recordings from sites across the brain can predict periods of poor memory encoding, and lateral temporal stimulation at those timepoints rescues memory performance [5] . If similar biomarkers can be identified for psychiatric symptoms, an analogous responsive stimulation approach should be possible in mental disorders. Preliminary evidence suggests that such biomarkers can be identified through a focus on cross-diagnostic domains of function, and that those markers can in turn be used for closedloop control of psychiatrically relevant functions such as emotion regulation [6] .
Psychiatric disorders likely involve dysfunction across multiscale neural networks [1, 7] , and effective DBS appears to require modulation of multiple circuits [2] . These results suggest the potential power of a multinode, network approach to sensing and stimulating in DBS. Delivering stimulation in response to features on multiple time scales (for instance, both amplitude and phase) may increase symptom relief while reducing side effects [3] . In conditions with distributed pathology, recording from and stimulating multiple areas simultaneously may better control network interactions. The ability to sense multiple network nodes might allow a better assessment of stimulation's effects on network connectivity/ activity. Conversely, network activity might best be modulated by multisite stimulation. DBS and related technologies are believed to act by de-synchronizing brain networks, but this depends on stimulation efficiently propagating within those networks. In cases where single-site stimulation fails to
